RA induces differentiation of multipotent P19 cells towards male germ cell.
Generating male germ cells in vitro from multipotent stem cells is still a challenge for stem cell biologists. The difficulty is caused by the lack of knowledge about spermatogenesis molecular-controlling mechanisms. In vivo, PGCs differentiate into male germ cells in a very complicated environment through many middle steps. In this study, we use the pluripotent p19 cells to test their responses to different retinoic acid (RA) concentrations by evaluating markers for stem cells (bmp4, egr3), primordial germ cells (ddx4), spermatogonia (c-kit), premeiotic cells (stra8), and male germ cells (dazl and plzf). We have found that cyp26b1, which will catalyze RA, increases dramatically in p19 cells 1 d after RA treatment. Bmp3, egr3, and stra8 are stimulated after 1 d of RA treatment and then recover to normal after 3 d of RA treatment. C-kit keeps being expressed when treated with 10 nM-4 μM RA. Dazl and plzf are gained after 3 d of stimulation. The morphology of RA (100 nM-4 μM)-treated cells changes distinctively, and cell colonies are formed. Typical neural cell-like and germ cell-like morphologies appear in the 100 nM and 4 μM RA groups, respectively. We conclude that 100-500 nM RA can cause responses in p19 cells, but a high concentration of RA (1-4 μM) can drive these pluripotent cells' differentiation towards male germ cells. However, high concentrations of RA are also toxic. Some colonies that survived from 4 μM RA begin to express ddx4 and c-kit. Selection of the c-kit(+), dazl(+), and ddx4(+) cells after RA stimulation and creating a special culture medium for their propagation might benefit successful spermatogenesis induction in vitro.